Purpose: A Quality Improvement (QI) outcome project was designed to evaluate and improve resident physicians' performance in the competency category of patient care. Methods: The quality and completeness of the outpatient patient charts of 29 residents were assessed before and after an intervention, during an academic year. Chart deficiencies were identified and residents were counseled on how to improve and correct specific deficiencies. All key health maintenance aspects, progress notes and diagnostics were quantified before and after the intervention. Results: For all of the residents combined, the intervention produced statistically significant improvements in the documentation of allergies, problem list, living will, vaccinations and progress notes. There were no significant differences in pre and post-intervention values for health maintenance, gender health, vaccination, and progress notes between the PGY-1, PGY-2 and PGY-3 group of residents. Post-intervention values for completion of living will and surrogate forms increased significantly for the PGY-1 and PGY-2 groups (P=0.002), but not in the PGY-3 group of residents. Conclusions: Early assessment of resident physicians' chart recording deficiencies followed by oneon one attending-resident intervention significantly improved the quality of chart recording. A smaller improvement of the PGY-3 than of the PGY-1 and PGY-2 residents may have resulted from a combination of higher baseline values and a decreased willingness to change ingrained habits at their later stage in training. We recommend that training programs incorporate similar methods into their teaching and QI programs beginning in the PGY-1 year.
MedEdPublish 2015, 6: 12 http://dx.doi.org/10.15694/mep.2015.006.0012 throughout hospital administrations, residency programs remained largely separate from QI activities (Ashton 1993 ) until 1998 when the Accreditation Council for Graduate Medical Education (ACGME) launched an initiative called the Outcome Project. This general competency and outcome initiative requires that graduate medical education programs in the United States foster the development of resident physician competencies in six domains and collect performance data that reliably and accurately depict residents' ability to care for patients and work effectively in healthcare delivery systems (Swing 2007) . It is in the interests of the resident physicians, the patients and the hospitals that effective QI projects be implemented (Welch et al. 2006 ). Residency programs have the unique opportunity to significantly contribute to improving patient safety and health care outcomes by training residents in the methodology of patient safety and QI. The ACGME Next Accreditation System (NAS) emphasizes education of trainees and their involvement in patient safety and quality improvement projects.
Here, we describe a QI outcome project conducted by the Internal Medicine Department at Mount Sinai Medical Center designed to evaluate and improve resident physicians' performance in the ACGME competency category of patient care. Our hypothesis was that early assessments of residents' chart quality and completeness would identify specific deficiencies that may be corrected by a one-on-one resident-attending intervention. Additionally, we also proposed that both baseline competencies and response to intervention may vary between first, second and third year residents.
Methods
Our QI outcome project evaluated 29 internal medicine residents' charting proficiency over the 2011 to 2012 academic year in the outpatient setting. Three randomly selected patient charts were reviewed for each resident during the first half of the academic year. Midway through the academic year, the results of each resident's evaluations were shared with that resident during a meeting with the program director and a faculty mentor. Every resident was counseled in their charting deficiencies and given advice on how to improve their performance. After the midyear intervention, evaluators reviewed three additional outpatient charts for each resident in the same manner. These results were compared to the pre-intervention results. Ten PGY-1, ten PGY-2 and nine PGY-3 residents were evaluated.
Charts were selected randomly from the roster of patients under a particular resident's care from the Outpatient Department Clinic. Medical record numbers were used as the identifying data for the patients. The evaluators consisted of faculty members who were not involved in the care of the selected patients. Faculty evaluators were randomly assigned to complete a "yes/no" questionnaire designed to evaluate the quality and completeness of the residents' chart documentation and patient care. The outpatient chart assessment instrument (Table 1) reviewed the documentation of all key health maintenance aspects including: alcohol screening, depression screening, colorectal cancer screening, and breast cancer screening to name a few. It also included the completeness of the progress notes and diagnostic studies, among others ( 
Statistical Analyses
The data from the outpatient chart reviews were compiled and divided into two groups. The first group, titled General Medical Items included the following: allergies noted on the front of the chart (yes/no); problem list completed and updated (yes/no); surrogate forms completed (yes/no); living will completed (yes/no); and history and physical satisfactorily completed (yes/no). The second group, titled Health Progress & Maintenance, included the following: health maintenance, a composite of 10 items; gender health, a composite of three items for men and six items for women; vaccines, a composite of four items; and progress notes, a composite of 13 items. Please refer to Table 1 for a breakdown of each individual item included in these composites. Each item was scored as "yes" or "no" depending on its adequate completion. The data from both groups were analyzed using a two tail non-parametric Mann Whitney U test. Significance is defined as a P value less than .05. Table 2 .
Summary of Data

Effects of intervention on the outpatient chart recording efficiency of General Medical Items
The following items were assessed: allergies noted on the front of the chart (yes/no); problem list complete and updated (yes/no); surrogate forms (yes/no); living will (yes/no); and completed history and physical (yes/no). Three charts were reviewed for each resident (total number of charts reviewed at pre-intervention= 87, and at post-intervention=87). Shown is the percentage of correctly completed sections for each item, expressed as mean values ± SEM. n: number of charts reviewed for all residents (n=87). Number of residents: PGY1 (n=10), PGY2 (n=10) and PGY3 (n=9) residents. The following assessments were conducted: health maintenance, a composite of 10 items (see Table 1 ); gender health, a composite of three items for men and six items for women; vaccines, a composite of four items; and progress notes, a composite of 13 items. Each item was scored as "yes" or "no" depending of its adequate completion. Shown is the % of correctly completed items for each for each item for each of the four sections. Results are shown as mean values ± SEM. n: number of charts reviewed for all residents (n=87), PGY1 (n=10), PGY2 (n=10) and PGY3 (n=9) residents.
All residents
Pre-intervention (n=87) 
Results
Analysis of chart recording efficiency of General Medical Items (allergies, problem list, surrogate, living will, completed history and physical)
At pre-intervention, of the General Medical Items, reporting of allergies, problem lists and completion of History and Physical was documented in 50-60% on all charts. The documentation of both surrogate and living will had the lowest reporting. This low reporting was observed for the three groups of residents; namely, in the PGY-1 PGY-2 and PGY-3 groups of residents. For all residents combined, the intervention produced a statistically significant improvement in the documentation of allergies, problem list and living will after the intervention (Table 2 ). There were also improvements in the documentation of a healthcare surrogate and the accurate completion of the history and physical exam, but the improvements did not reach statistical significance.
When broken down by year, the PGY-1 and PGY-2 groups had statistically significant post-intervention improvement in all areas of chart documentation of General Medical Items, whereas, the PGY-3 group only had statistically significant post-intervention improvement in their reporting of allergies (Table 2 ). Although PGY-1 and PGY-2 residents had lower pre-intervention values for the completion of living will and surrogate forms than PGY-3, their post-intervention values increased to values that were significantly higher than those for PGY-3 (P=0.01). For all residents combined, the intervention produced statistically significant improvements in the reporting of vaccinations and the progress notes; however, it failed to improve health maintenance and gender health items. When broken down by year, the three groups of residents, PGY-1, PGY-2 and PGY-3, displayed comparable responses to the intervention, with significant improvements in the documentation of vaccinations and progress notes. Interestingly, there were no significant differences in pre and post-intervention values for health maintenance, gender health, vaccination, and progress notes between PGY-1, PGY-2 and PGY-3 resident's groups.
Discussion
Our hypothesis was that chart-recording deficiencies may be identified and subsequently corrected by early detection followed by a one-on-one resident-attending intervention. We found this to be true for the majority of the categories that were assessed. Overall, there were significant improvements in: allergies, problem list, living will, vaccinations and progress notes. The areas that showed improvement but did not reach statistical significance after the intervention were: history and physical, health maintenance items and gender health.
It is likely that residents are often hesitant to address end-of-life and surrogate issues with their patients during routine clinic visits due to the sensitivity of the topic. This is supported by the fact that prior to the intervention these items had the poorest documentation of any topic across every PGY year. Such an observation suggests the need of appropriate educational interventions for the residents, so that they can feel comfortable broaching this important issue. However, it is of interest to note that both PGY-1 and PGY-2 residents had the greatest improvements in living will and surrogate items; and that the lack of significant effects observed in the all residents combined group was due to the poor post-interventional response of the PGY-3 group of residents. The improvement observed in the younger residents suggests that these items are not emphasized during their medical school training, and that early attention markedly improved surrogate and living will reporting.
The reason for the lack of significant improvement of the documentation of the history and physical may have been that at baseline the residents were charting these items well, better than any of the other general health issues, leaving little room for statistically significant improvement. Similarly, there was little improvement in the Health Maintenance items and gender health. Each of these items reflected a composite of multiple screening items. Further analysis is warranted to break down these items and to see if there are particular components that the residents tend to avoid such as rectal exams or pap smears.
Interestingly, the PGY-3 group made the least improvement overall in correcting their General Medical Items chart deficiencies as compared with the PGY-1 and PGY2 group. They only improved significantly in their reporting of allergies. This may have been in part that their baseline was somewhat higher than their younger colleagues, and might also reflect a lack of willingness to take direction at this stage in their training.
We have recently implemented a computerized medical record for our residents. The baseline and postintervention data we report here helps guide our implementation and ongoing training to be sure we are improving our medical documentation. Regular analysis of resident charting provides a picture of specific areas in need for improvement and successful changes to date. In the Next Accreditation System implemented Reines A, Rivera C, Habibnejad S, Goldszer R, Cubeddu L.X and Weinberg G. for Internal Medicine in 2013 we will be involving residents more in patient safety and quality improvement. Focused interventions such as described in this paper will be useful for providing specific input and then monitoring improvement for our trainees.
There were a number of limitations to our study. Firstly, there were a number of different reviewers, each of whom may have had a different subjective standard when evaluating the charts. For example, one reviewer's idea of an accurate and complete history and physical exam may not have been the same as the next reviewer. A second limitation was that the resident-attending interventions were not standardized. One attending physician's intervention may have had a greater impact on the residents' behavior than the next.
In conclusion, our QI outcome study shows that early detection of resident physicians' chart recording deficiencies followed by one-on one attending-resident intervention effectively improves the quality of chart recording. Further investigation is warranted to discover why residents respond better to this intervention in certain areas of chart recording than in others, why certain year residents respond more easily, and how to standardize our interventions to ensure that residents receive optimum training. We recommend that training programs incorporate similar methods into their teaching and quality improvement programs. 
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